June 17, 1952 F. CARLTON ET AL 2,600,731 

VACUUM BREAKER 

Filed April 25, 1944 



Patented June 17, 1952 2,600,731 

UNITED STATES PATENT OFFICE 

2,600,73ï' 
VACÙuv[ BIEkKER 
Frank.Clton» Los Angelès; nd.Ieonard I,. 
Snyder, VIontebeHo;. CaHf. 
Application" lril" 25, 1944', Seriff, Nb: 532;576 
1.0 Clims. (Clé, I3769J. 

Thïs' invention relates to vacoEum breakers, 
and' more" partiëularly , to a-. vacuum breaker 
a.dapted  for' use in  flow line, fo. vent. he line 
t" the atmosphere in- the event- of trie develp-, 
t   , vacuum- òr, condition of reduced 
s wherebF bac flowor back  siphonage waulff. 
sultç vacuum brocher i, this c is, no- 
mlt  under ress, as disiguished, fro the 
vacu brker for'a plambng fixture; and; 
whih is- under pressuFe fer short and inf,e- 
quent- ineals only. 
' objC of ts» invenio iS to provide 
wcuum  5reer adapted, fo e mounted: 
liquid flow Mne and which is adapted: to, vent. 
the,- flow- fine, fo, the atmosphere hen  the pres- 
seîn,thestem drops belo atmospeï¢ pre  
se d wch vacuum pressure, in¢ludes a flex-- 
ible , aphragmopeable t0» actuae.te enç v-le 
fo- an, ope ' position- nd herein means ae 
vided, t, petit the atmospheric pressure t0 be 
effoeiVe over a relatively large diameteF of the. 
diapagm compred with the seat diamer" of 
notherojëc' of s invention is to provide 
ä:: vuum breaer which, is  adapted: te be" 
meted  in- a fluid suppl .system and,. w¢h, is 
orblWto venV the ssstem fo the tmosphere 
henthe pressée  o$ the sstem dops below: 
mosphe pressée nd: w-h. acuum breakm 
pro, valve member normll seatd: durng 
ormaI flo through thessstem and with 
valYe member  there is. associated a flexible: dia- 
phragm wch' h  relati»el large ara: 
sonsive  t: atmospheroEc pressure as compared: 
Wh theat::dimter, of, the l»e, d a:means 
ih: support the flebl OEapagm during: 
nol flow but- permits: the amospherc: pres- 
se:to-heective oe he' said area o suppmt. 
Ornaly, when -flexible:oEaphragm materia[ 
i e; such as: cIotk pregnated ith rubber, 
the»gm. 11 dhere.to he metal bacng 
o supmt aride, wlll reqre coiderable force 
t«ocome.this adhesion. Hence, in a vacuum 
breaker;. he effeiveness o the OEaphragm: or 
lg the -vacu breakm" seat from the seang 
ring is geatly reduc for two reaso: rst a 
considerable force is reqred te overcome the 
adhesion itself; and second, the adhesio pfe 
 air fromreaching the outer surface, of the 
aDagm. and thereby becoming efftive in 
pnlhng: th vacuum breaker, seat ffom the sealing 
rg..  apagm supporting mea men- 
tn above,will- not adhere to the diaphra, 
d . fherefère aospheric, pressée is immeoe- 
ly  contactth the ente. diaphla. 

Other ebjbcts ard: adVntages of- thïs: inven- 
tion, iç is, believed  wilt be apparent ïrom ttie fol- 
lovïng deti:led, descption 0 a. preferred em - 
bodim thereof: s. illustated in the accom- 
5 pnng: dwngm 
In thë: 
gure % is  sectibnal elevation of the vacuum 
breaker emDodng our invention, illustzating 
saine in closed position 
10 Fige 2 is . section, silar fo gure , illus- 
trtlng: he partS: in= open: positiom 
Figure 3 is/: sectionat elevati or a. modifi 
fom-of vacuum breaker illustxating, the sme- 
as employed:, as an atmospheric brk as dis.-, 
15 tingshed: from, the position wlthn a fiow line 
as-in the modification fllated in gues 
1: nd: 2: 
In', the peïerzed: embodiment- of our invention: 
illustrted in the. accompanng: dgawings, L 
20 dicates a chamber member: or cang: having an 
iet branch , nd:: an ourlet: branc S, for con- 
notion tS iet. and outle£ pipes: 4: and. 5,. 
sptivey. 
The:cing t:  fo:med: oç two sections:  and. 
25 whick, are. secured together ai compaon 
nula  flanges 8. and   means oï a plurlity 
o£ secin bt  8.:  valve- sleeve / is posi- 
tioned, aally, of the casing  and bas £orme, 
at its end a va[ve face Z dapted to seat upon 
the: ng. : to cone e flow of fluid tough 
30 th'e csing:  to-the axïal flow as indicat 
the row.' . e valve « slee»e I  is guided 
ifs movement ' toward and away from the ring 
 by: mea of a gde member  5: e guide 
member S Is ïormed-as a. gde ring and is 
35 cured fo. the seat.mounting ng 8 wch 
tun sued: itn the. casing  by means of. a 
pluality of bol ]., Means. are provided for 
seouing the alve sleeve 1 to the dlfferential 
pressure dlapagm 8:. w- means are herein 
40 illtrated as including a sleeve follower  9  WhîCh 
is t'eaded fo the sleeve  in position to force 
te  clamp ng 0' again' the ier ge of the 
aphra I8 to theby clamp the saine upon 
thé shouler  l proded: by the annular flange 
45 2ïofthe vùlve sleeve 
e vlve siéeve   is normally urged t0ward 
te  se ring  bymeans of à spring - which 
ïS enged at  one end un the shouldér' 2 ç of 
the Valve sleeve l nd is engaged at ifs oppo- 
50 siteend upDn theshlder"2S of the casng 
-te preferred frm illustrat, the dia- 
prggm [S«at.its out'er edge is positionedbetween 
the flanges 8 and: 9  and is backed by a porous 
ring 28: e'phrgmisseced to thesurface 
55 T of the flnge- 8 nd- is shuped noally fo 
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3 
extend parallel with the inclined wall 28 of the 
flange 9. The porous backing disc 26 may be 
of any suitable material to which the diaphragm 
will hot adhere, such as a porous fabric, felt, or 
other material which will permit pressure from 
the exterior of the casing ! as it passes through 
the apertures 29 to exert its pressure on the outer 
side of the diaphragm as through the pores of 
the backing material so that the surface of the 
diaphragm beyond the companion flanges 8 and 
9 and to the supporting ring 22 is subject to 
atmospheric pressure acting in a direction to 
more the valve sleeve ! ! away from the seat !3. 
If is preferable that the porous backing disc 
26 be of a non-adhesive character so that it will 
hOt adhere fo the diaphragm !3, whereby on 
flexing of the diaphragm the pressure becomes 
immediately effective over the area of the dia- 
phragm without the necessity of overcoming the 
resistance due to adhesion. 
It will be observed that with the vacuum break- 
er closed as illustrated in Figure 1 that only a 
relatively small area of the flexible diaphragm 
is unsupported. It will be further observed that 
the inclined wall 28 of the flange 9 engaging the 
porous backing 26 supports the diaphragm over 
the major portion of its area even though the 
diaphragm !3 is flexed to a position to more the 
sleeve ! against its seat !3. 
In Figure 2 we bave illustrated the vacuum 
breaker in open position where the atmospheric 
pressure bas operated against this large effective 
area of the flexible diaphragm !3 to more the 
valve sleeve !! away from the seat !3, thereby 
venting the system to the atmosphere. 
In the modifled form of our invention illus- 
trated in Figure S, we bave indicated the vacuum 
breaker of our invention as utflized for relieving 
a vacuum which may be developed in any flow 
system or similar use but where the fluid does 
hOt flow directly through the case !. 
In this modification of our invention the por- 
tion 7 a of the case ! is formed with a solid en- 
closing end 38. In this case the seat ring !3 
is carried directly by the solid end 38 and the 
guide 2! acts as the retainer to hold the seat 
ring !3 in the recess formed in the end 3. In 
other respects this modification is the saine as 
that set forth in Figures 1 and 2. 
This application is a continuation in part of 
out co-pending application» Serial No. 491,$42 
flled June 22, 1943, for Back Siphonage Preven- 
tion, Anti-back Flow and Vacuum Breaking Valve 
and Method of Operation, now Patent No. 
2,491,604 of December 20, 1949. 
We bave herein set forth our invention in ifs 
preferred form but it is tobe understo(d that 
our invention is hot limited to the detafls of con- 
struction as herein set forth» but i of the full 
scope of the appended claires. 
We claire: 
1. In a vacuum breaker, the combination of 
a case having ai1 inlet branch for the admission 
of fluid under pressure» the case having a vent 
ourlet, a sleeve valve member mounted axially 
of the case, a seat for the valve member, the 
valve member being adapted when .seated fo 
normally confine flow through the case, a flexible 
diaphragm to which the sleeve valve member is 
axially secured, the flexible diaphragm being se- 
cured to the case at its outer edge to provide one 
sui'face open to the pressure of the fluid within 
the case and its oPposite surface exposed to the 
pressure of the atmosphere within the case as 
exerted through said vent ourlet, means ïor sup- 

4 
porting the flexible diaphragm within the case 
when the diaphragm is flexed to seat the sleeve 
valve member» said means including a porous 
fabric-like backing element interposed between 
5 the diaphragm and the case and permitting at- 
mospheric pressure tobe exerted over the area 
of the diaphragm between the sleeve and the 
case. 
2. In a vacuum breaker, the combination of a 
10 case having an inlet and an ourlet branch de- 
fining a path of flow of fluid therethrough, the 
case having a vent ourlet, an axially movable 
sleeve valve member normally seated within the 
case and acting to confine flow between the inlet 
15 and outlet» a flexible diaphragm member con- 
nected with the sleeve valve member and the 
case and providing surfaces one of which is ex- 
posed to the pressure of the fluid within the case 
and the other of wltich is exposed to atmospheric 
20 pressure acting through the vent, and means 
for supporting the diaphragm within the case 
with the greater portion of its area exposed to 
atmospheric pressure when the diaphragm is 
flexed under the fluid pressure within the case 
25 to more the sleeve valve against its seat, said 
supporting means including a porous flexible 
member interposed between the diaphragm and 
the casing, the member permitting atmospheric 
pressure tobe exerted against said supported sur- 
30 face when a condition of sub-atmospheric pres- 
sure arises witltin the case to quickly more the 
sleeve valve to position to vent the case, the po- 
rous member being interposed between the dia- 
phragm and the case. 
35 S. In a vacuum breaker, the combination of a 
case having an inlet for fluid under pressure» 
a valve member, a seat for the valve member 
within the case, the case having a vent ourlet 
normally closed by the valve, a diaphragm se- 
40 cured to the valve and to the case whereby the 
inner surface of the diaphragm is exposed fo 
the pressure oï the fluid within the case and 
the outer surface of the diaphragm is exposed 
to atmospheric pressure acting through the vent, 
45 and a flexible disc of porous material positioned 
between the diaphragm and the case along the 
outer surface whereby the atmospheric pressure 
acting through the vent may act upon the surface 
of the diaphragm through the porous disc. 
50 4. A vacuum breaker structure including a case 
having an inlet passage, a cylindrical tubular 
valve element disposed centrally of the case, a 
valve seat within the case against which the 
tubular valve may seat, a chamber circumscrib- 
55 ing the valve element and communicating with 
the atmosphere, an annular chamber circum- 
scribing the valve element within the case» a 
flexible diaphragm separating the annular cham- 
ber into the two chambers and through the 
60 center of which diaphragm the valve element 
extends and is secured, one surface oï the dia- 
phragm being exposed to atmospheric pressure» 
a porous mounting for the exposed surface of the 
diaphragm whereby atmospheric pressure is 
C5 exerted over its exposed surface, said porous 
mounting including a flexible ïabric-like element 
interposed between the diaphragm and a portion 
of the case. 
5. In combination with an inlet and an ourlet 
70 pipe, of a casing providing a passage there- 
between, a valve in said passage communicating 
with the atmosPhere, a ch'cumscribing cham- 
ber around the passage and communicating 
therewith deflned by a riEid wall on one side 
7OE and a diaphragm on the opposite side, said dia- 
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phragm being subject to the pressure of the fluid 
on che side and atmospheric pressure on the 
opposite side, an operative connection between 
said diaphragm and the valve whereby the valve 
will open when the pressure in the case is 
duced below atmospheric pressure, means for 
securing the diaphragm to the case, che surface 
of the diaphragm subject to fluid pressure with- 
in the case, the opposite surface of the dia- 
phragm being subject to atmospheric pressure, 
a flexible porous element contacting the opposite 
surface of the diaphragm and a portion of the 
case when the diaphragm is flexed to seat the 
valve, whereby atmospheric pressure wfll act 
against the latter said surface. 
6. In a vacuum breaker, the combination of a 
case having an inlet for fluid under pressure, a 
valve member, a seat for the valve member with- 
in the case, the case having a vent opening 
normally closed by the valve, a diaphragm 
cured to the valve and to the case, the valve 
member when closed providing a passage through 
the case for fluid to pass from the inlet thereof 
to an ourlet and providing a chamber wherein 
the fluid under pressure passing through the 
casing acts upon the diaphragm o hold the valve 
against the seat in opposition to atmospheric 
pressure acting upon the opposite side of the 
diaphragm through the vent, the case providing 
a support for thediaphragm when the saine is 
flexed under the pressure of the fluid and the 
valve is moved fo vent-closing position, and a 
flexible member of porous material positioned 
between the diaphraï and the support 
permit the pressure of the atmosphere to be 
exeted over the surface of the diaphragm within 
the case. 
7. In a vacuum breaker, the combination of 
a case having an inlet for fluid under pressure 
and an ourlet, a cylindrical valve member posi- 
tioned within the case and providing a passage 
therethrough between the inlet and the ourlet, 
a diaphragm vithin the case dividing the case 
into a fluid pressure chamber and an atmos- 
pheric pressure chamber, a valve seat within the 
case in the atmospheric chamber of the case 
against which the valve member is adapted to 
be seated under the pressure of the fluid pass- 
ing from t.he case inlet to the case ourlet and 
acting in the fluid pressure chamber against the 
diaphragm, the atmospheric chamber of the case 
being normally open to the atmosphere and the 
case providing in the atmospheric chamber 
thereof a diaphragm support upon which the 
diaphragm is supported when flexed under the 
pressure of the fluid passing through the case 
from the inlet to the ourlet, and a flexible ruera- 
ber of porous material positioned between the 
diaphragm and the support and against which 
the diaphragm is seated whereby the pressure 
of the atmosphere may be exerted over the sur- 
face of the diaphragm within the atmospheric 
chamber of the case. 
8. In a vacuum breaker, the combination of 
a case having an inlet for fluid under pressure, 
a valve member, a seat for the valve member 
within the case, the case having a vent opening 
normally closed by the valve, a diaphragm se- 
cured to the valve and to the case, the valve 
member when closed providing a passage through 
the case for fluid to pass from the inlet thereof 

6 
to an ourlet and prov!ding a chamber wherein 
the fluid under pressure passing through the 
casing acts upon che side of the diaphragm fo 
hold the valve against the seat in opposition to 
5 atmospheric pressure acting upon the opposite 
side of the diaphragm through the vent, the 
case providing a rigid annular imperforate sup- 
port for the diaphragm when the diaphragm is 
flexed under the pressure of the fluid and the 
10 valve is moved to vent-closing position, and a 
porous element of fabric-like material interposed 
between the rigid annular support and the dia- 
phragm, the element having a portion thereof 
exposed to the atmosphere fo permit atmospheric 
15 pressure to be exerted upon said opposite side of 
the diaphragm adjacent the riid annular sup- 
port. 
9. In a vacuum breaker, the combination of 
a case having an inlet for fluid under pressure, 
20 a valve member, a seat for the valve member 
within the case, the case having a vent opening 
normally closed by the valve, a diaphragm se- 
cured o the valve and to the case, the valve 
member when closed providing a passage through 
25 the case for fluid to pass from the inlet thereof 
to an ourlet and providing a chamber wherein 
the fluid under pressure passing through the 
casing acts upon che side of the diaphragm fo 
hold the valve against the seat in opposition to 
30 atmospheric pressure acting" upon the opposite 
side of the diaphragm through the vent, the 
case providing a rigid annular imperforate sup- 
port for the diaphragm when the diaphragm is 
flexed under the pressure of the fluid and the 
35 valve is moved to vent-closing position, and an 
annular porous element of fabric-like material 
interposed between the rigid annular support and 
the diaphragm, the element having the inner 
portion thereof exposed to the atmosphere to 
40 permit atmospheric pressure to be exerted upon 
said opposite side of the diaphragm adjacent 
the rigid annular support. 
10. In a vacuum breaker, the combination of 
a case having an inlet for fluid under pressure, 
45 a valve member, a seat for the valve member 
within the case, a diaphragm secured fo the valve 
and to the case, the case providing a rigid an- 
nular imperforate support for the diaphragm 
when the diaphragm is flexed under the pres- 
50 sure of the fluid and the valve is moved to seat 
contacting position, and an element of fabric- 
like material interposed between the rigid sup- 
port and the diaphragm, said fabric-like material 
being of non-adhesive character, the element 
55 having the inner portion thereof exposed to the 
atmosphere to permit atmospheric pressure to 
be exerted over the area of the diaphragm ad- 
jacent the rigid support. 
FRANK CARLTON. 
60 LEONARD L. SNYDEI%. 
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